Engineered interdomain disulfide in the periplasmic receptor for sulfate transport reduces flexibility. Site-directed mutagenesis and ligand-binding studies.
Using recombinant DNA techniques, an Escherichia coli periplasmic sulfate receptor or sulfate-binding protein involved in active transport has been overexpressed and characterized. This protein is essentially identical in size, sequence, antigenicity, and ligand affinity and specificity to the sulfate receptor from Salmonella typhimurium whose crystal structure has been refined at 2 A resolution. The dehydrated sulfate is bound in the deep cleft between the two lobes of the bilobate protein. Using the structure of the S. typhimurium as a guide, three site-directed mutants (Ser129Cys, Gly46Cys, and Ser129Cys/Gly46Cys) have been made. In the Cys129/Cys46 mutant the disulfide has been successfully introduced across the opening of the ligand-binding site cleft of the E. coli sulfate-binding protein. The dissociation of sulfate from the double mutant protein is very slow under oxidizing conditions and increases more than 200-fold when reducing agent is added. This effect is attributed to a loss of interdomain structural flexibility in the presence of the disulfide, and underscores the importance of protein conformational change in binding protein function.